Keywords: cancer, DNA-repair enzymes, structure-function relationships
The RecQ family of DNA helicases, highly conserved from bacteria to humans, plays important roles in the maintenance of genome integrity. Mutations in the human RecQ helicase BLM are responsible for Bloom Syndrome, an autosomal recessive disorder characterized by genomic instability and a predisposition to a wide variety of cancers. We adjusted a DNA heteroduplex in the BLM structure we computed with Modeller. Using this BLM-DNA model, we attempted to correlate structural possible consequences with the activities measured for five mutations observed in Bloom Syndrome patients and four directed mutations altering highly conserved residues. All the mutants have been expressed in E. coli and their activities compared to the wild BLM enzyme. Three groups can be distinguished: the mutations affecting DNA binding, the mutations affecting the coupling between DNA-binding and ATPase and the mutation revealing, for the fist time, a direct coupling of ATPase and unwinding activities. This work led to the identification and localization of important sites and provided valuable information towards a functional mapping of the Bloom syndrome protein. From this base, we proposed a biochemical and structural explanation of the drastic consequences of the mutations observed in Bloom Syndrome. We recently initiated the crystallization of the human BLM helicase core in presence of various DNA substrates. The crystallographic study should clarify the unwinding active site as well as all the DNA binding sites. 
